Effect of vagotomy on serum insulin in rats with paraventricular or ventromedial hypothalamic lesions.
The effects of vagotomy on plasma glucose and insulin levels in rats with paraventricular nuclear (PVN) or ventromedial hypothalamic (VMH) lesions were measured during a constant glucose infusion. In one experiment, vagotomy was performed 50 min after the lesions, and in a second experiment, it was performed at the same time as the lesions. After the introduction of lesions in the PVN, there was a significantly greater rise in plasma glucose than in animals with either large or small VMH lesions, both of which had plasma glucose values similar to those in the sham-lesioned animals. The rise in insulin was greater in all three lesion groups than in the sham-operated animals. Although both plasma glucose and insulin had begun to decline before the vagotomy performed 50 min after lesioning, there was a further subsequent fall after vagotomy which was greater in the VMH-lesioned animals with large lesions than in rats with PVN lesions or small VMH lesions. In the sham-lesioned rats, there was no significant change in insulin or glucose after vagotomy. When the vagotomy and hypothalamic lesions were performed simultaneously, the glucose and insulin values in all groups were the same. The present experiments suggest that VMH and PVN exert different controls over pancreatic hormone secretion. The VMH lesions appear to remove an inhibitory effect on the vagus, with resultant hyperinsulinemia in the absence of hyperglycemia. The PVN-lesioned animals show a hyperglycemia which is abolished by vagotomy, suggesting that the PVN connects to vagal fibers which activate the glucagon secretory system in the alpha-cell of the pancreas.